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CROSS-REFERENCE TO RELATED APPLICATIONS. 
[0001] This application claims benefit of priority under 35 U.S.C. § 119(e) from 

U.S. Application 60/394,757, filed by the same inventors on July 9, 2002. 
BACKGROUND OF THE INVENTION. 

1. Technical Field . 

[0002] The invention generally relates to wireless vending solutions. More 

specifically, the invention relates to wireless communications systems and methods 
for vending system inventory, control, and maintenance. 

2. Background Art . 

[0003] Many electronic vending machines contain a variety of electronic control 

units with, for example, automated data collection, sensor, and security systems. 
Conventionally, some of these vending machines are attached to fixed-line and 
cellular phone communications networks. The vending machines use the 
embedded fixed line/cellular phones to periodically call a central reporting center to 
report inventory and machine status. 

[0004] . A major disadvantage to this type of conventional system is the monthly 

cost associated with the both the fixed-line and/or cellular telephone connections. 
Further the technology and circuits utilized in both wired and wireless telephone 
communication systems add to the expense of each vending machine. As used 
herein, a "vending machine" is any device that functions to dispense an item to a 
person. An "item" may be anything dispensed from a vending machine such as 
candy, soda, newspapers, phone cards, money (ATM), tokens, and other goods. 
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[0005] The present invention discloses alternative systems and methods that can 

be used to provide automated reporting for vending machines. 
BRIEF SUMMARY OF THE INVENTION. 

According to one aspect of the present invention a polling system for 
vending machines includes at least one vending machine having an electronic 
control unit which tracks information pertinent to the vending machine, and a 
wireless transceiver in communication with the electronic control unit and operative 
to send the pertinent information wirelessly to an interrogation unit when requested 
by the interrogation unit. 

In another aspect of the invention, a vending machine system includes at 
least two vending machines each having a respective wireless transceiver operative 
to transmit respective status information about its associated vending machine. The 
system also includes a consolidation unit configured to receive the wirelessly 
transmitted status information and interfaced with an established communications 
network such as a wired or wireless telephone network. 

Further advantages of the present invention are derived from a vending 
network including a plurality of vending machines each including a wireless 
transceiver operative to transmit vending machine information to and from other 
nearby vending machines thus forming a wireless relay network. Further, a relay 
unit or consolidation unit may forward information from the wireless relay network to 
a data collection center over an existing communication network. 
Additional features of the present invention relate to a method of polling a vending 
machine having a wireless transceiver. The method includes sending a first 
wireless signal to the wireless transceiver of the vending machine, the first signal 
soliciting a status response from the vending machine, and receiving a second 
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wireless signal from the transceiver of the vending machine, the second signal 
including the status response which includes information pertaining to a status of the 
vending machine. 

BRIEF DESCRIPTION OF THE DRAWING. 
[0006] Further aspects, features and advantages of the present invention will 

become apparent from the following description of the invention in reference to the 

appended drawing in which like numerals denote like elements and in which: 
[0007] Fig. 1 is a functional block diagram of a vending system according to a first 

embodiment of the invention; 
[0008] Fig. 2 is a functional block diagram of a vending system according to 

another preferred embodiment of the invention; 
[0009] Fig. 3 is a functional block diagram of a vending system according to yet 

another embodiment of the present invention; 
[0010] Fig. 4 is a functional block diagram of a vending system according to yet 

another embodiment of the present invention; and 
[0011] Fig. 5 is a functional block diagram of a hand held interrogator and vending 

system of one embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION. 
[0012] Curbside Poling 

[0013] Referring to Fig. 1, a vending system 100 with wireless communication 

capabilities according to a first embodiment of the invention includes a transceiver 
(not separately shown) that is connected to the existing electronic control unit of a 
vending machine 101. The transceiver may transmit and/or receive on any 
wavelength of wireless communications. In the preferred embodiment, the 
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transceiver communicates in the radio frequency (RF) or infrared frequency (IF) 
range. 

[0014] An interrogation unit 110, using compatible communication frequencies, 

e.g., RF, is used to query the status of the vending machine. For example, the 
interrogation unit may be installed in a delivery vehicle that interrogates the vending 
machine directly from the parking lot or loading ramp where the delivery vehicle is 
parked. This configuration provides a series of advantages over the methods 
currently in use. For example, delivery personnel can accurately access the 
inventory level, money deposits, and other desired information of each vending 
machine located within the range of the vehicle. Thus allowing the delivery 
personnel to know the status of the vending machine 101 before leaving the vehicle, 
for example, to load the appropriate inventory prior to leaving the truck. System 100 
could be used to eliminate multiple trips to and from the delivery vehicle, or to know 
whether to spend time servicing the vending machine 101 in the first place. 

[0015] In one preferred embodiment of the invention, the transceiver and 

interrogator used in system 100 are of the type used for RF monitoring devices and 
systems used for inventory control in for example warehousing. The most preferred 
systems include radio frequency or infrared system components available from RF 
Code, Inc. located at 1250 S. Clearview Ave. Suite 104, in Mesa Arizona. 

[0016] In dense metropolitan areas, the Curbside Poling system can be used by 

supervisory vehicles to automatically poll the status of vending machines while 
driving through selected areas. Inventory, monetary, and maintenance statuses can 
then be relayed to a dispatch center that can load the next delivery vehicle with the 
appropriate inventory for the selected area. In one preferred configuration, the RF 
frequency and power level of transceiver units in the vending machine 101 and 
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interrogator 110 will support bi-directional read ranges of 300-500 feet or 
approximately 91-153 meters. 
[0017] Maintenance and Monitoring 

[0018] In a modified embodiment, the transceiver of the Curbside Polling system 

100 is in communication with to the vending machine's built-in-self-test system, 
temperature monitoring circuit, security system, and/or other embedded sensors. In 
this configuration, system 100 can be used to determine the status of each vending 
machine prior to approaching vending machine 101, for example, before 
maintenance personnel leaves their maintenance vehicle. In this manner, the 
correct type of tools and/or equipment that may be needed for servicing the unit may 
be brought to the unit 101 the first time, i.e., without going back to the maintenance 
vehicle. 

[0019] Telephone ■ Central Polling System 

[0020] As discussed above, certain conventional vending machines/systems use 

fixed-line and cellular telephone systems as a means of reporting inventory status. 
The primary disadvantage to the telephone systems is the monthly cost of phone 
line or access for each machine and cost of hardware technology. In this 
embodiment of the invention, the RF transceiver unit described previously is used to 
provide a link to a Consolidation Unit that is centrally located to multiple vending 
machines. 

[0021] Referring to Fig. 2, system 200 includes a plurality of vending machines 

210 communicating via a wireless network 215 with a centralized consolidation unit 
220. Consolidation unit 220 is preferably the only component of system 200 that 
communicates via a pre-established communications network 225, such as a wired 
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or wireless telephone network, a switched packet network or other type of 
communication network. 

[0022] Consolidation unit 220 may automatically poll or otherwise collect data from 

vending machines 210 using, for example, an RF data link 215. Consolidation unit 
220 then report such information to a Central Data Collection Center (not shown) via 
the pre-established communications network 225. In this embodiment, the monthly 
cost associated with the telephone system is shared by multiple vending machines. 
This embodiment has significant advantages, particularly in dense metropolitan 
areas where a single phone line connection can be used to support a network of 
vending machines located in several buildings or businesses. 

[0023] Long Range RF - Central Polling System 

[0024] Referring to Fig. 3, system 300 is configured in a manner similar to that of 

the previous embodiment; however, each consolidation unit 320 communicates with 
a central collection center 350 using long-range wireless broadcast systems. In the 
preferred implementation of this embodiment, the frequency and power level of the 
long-range system will support bi-directional communication between the 
consolidation units 320 and the central data collection center 350. The use of, for 
example, an RF link significantly reduces the monthly cost associated with 
conventional vending communications using cellular networks. In a modified 
implementation of this embodiment, unit 350 may serve as a relay that connects 
multiple vending networks in a communications link to a further data destination (not 
shown). By networking the individual vending system networks together and 
relaying information using unit 350 (which may be a mobile unit or fixed relay unit), 
inexpensive low power transmitting units may be utilized in vending machines 
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without any need for dedicated phone lines or cellular networks or related 
equipment. 

[0025] In metropolitan areas that are spread over large geographic areas, multiple 

Data Collection Centers can be established to provide extended coverage for large 
areas. The Central Data Collection Centers can be tied to a Regional Consolidation 
Centers via traditional fixed telephone service or other conventional communication 
systems, for example, using satellite, Internet and/or broadband communications 
networks. 

[0026] Due to the limited data rates associated with each vending machine, the 

computer and communications requirements for consolidation units 320, and 
Central Data Collection Centers 350 and/or Regional Consolidation Centers, are 
relatively modest and can be supported with low-end computer systems with 
standard communications equipment. 

[0027] Data Relay Network 

[0028] Turning to Fig. 4, according to yet another embodiment of the invention 

system 400 includes each vending machine setup in a wireless network to relay 
information from vending machine-to-vending machine. Since the data rates 
associated with each vending machine is relatively low, the systems already 
described can be easily modified to provide this relay capability. In this manner, the 
range of the data collection network for a single consolidation unit can be greatly 
expanded with only a modest increase in system cost/complexity. 

[0029] Handheld Data Collection Unit 

[0030] Turning to Fig. 5, a further embodiment of the invention will now be 

described. In this embodiment, system 500 includes a portable handheld 
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interrogation unit that may interface to the systems in any of the previously 
described embodiments. 

[0031] The Handheld Interrogator can be used independently, or in conjunction 

with the interrogation unit mounted in delivery vehicles to automatically collect 
vending machine inventory and maintenance information. In addition, if the vending 
machine is equipped with an electronic lock/security system the Hand Held 
Interrogator can be used to automatically lock/unlock the vending machine. 

[0032] The Handheld Interrogator can also be programmed to interface via an RF 

link to local Consolidation units. This will provide delivery and service personnel 
with a direct data link to a dispatch and management centers attached to the data 
communication network. 

[0033] Unless contrary to physical possibility, the inventor envisions the methods 

and systems described herein: (i) may be performed in any sequence and/or 
combination; and (ii) the components of respective embodiments combined in any 
manner. 

[0034] Although there have been described preferred embodiments of this novel 

invention, many variations and modifications are possible and the embodiments 
described herein are not limited by the specific disclosure above, but rather should 
be limited only by the scope of the appended claims. 
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